Introduction
Merton asserted the importance of information cost and documented that an investor shall demand higher stock return if higher information cost is expensed [2] . Following the context of Merton, Bellalah [1, 3] incorporated the information cost factor in valuing both options and R & D. However, in Bellalah's setting only the factors influencing R & D's market value were considered. The truth is that R & D value will depreciate while time elapses; its value could also be vanished overnight because of any unexpected evolution. These facts imply some other exogenous factors which influence the R & D's payoff deserve to be comprehended. This study attempts to modify Bellalah's ROM as to incorporate factors like exponential decay ( ) and Poisson event (  ) into consideration.
There are three types of information cost defined including the average cost prevailed in market ( M  ), the cost affiliated with R & D options ( F  ) and the cost affiliated with R&D yield's price ( P  ). The disposal in Bellalah [1, 3] may have caused two issues: first, the individual effect of information costs was unknown and, secondly, the reason of why the M  , F  and P  were set to be 4% for example was unknown. For the level of information cost, Bellalah stressed the hardness in defining it and proposed an alternative as to find proxies from derivates markets; though this idea was not taken eventually. We are going to observe the individual effect of information costs; we are also going to actualize Bellalah's proposal to see what the real level of information cost could be.
Re-Modeling
The factors of exponential decay  and Poisson event  are going to be considered.  means the required rate of return which is the sum of expected capital gain  and dividend  . While exponential decay and
Poisson event are jointly considered, the project value can be:
Through (1), a spiky event like  and  can be smoothened as an additional discount factor in the denominator. According to ROM, an R & D project value V can be seen as a combination of investment I and option value F therefore V(P) = I + F(P). We may utilize a portfolio ( ) F P nP    n as to long one unit of option and to short units output with price and let its payoff be:
From (2) we can derive a corresponding Bellman equation: 2 2 (1 2) ( ) 0
In (3), we set to eliminate the disturbance term
. (3) is a Partial Differential Equation (PDE) and we can solve F by either analytical, if it has a close form solution, or numerical way. When the exponential decay, Poisson event and information cost are jointly considered, the Bellman equation becomes:
F solved from (4) is the value of a simple option and we denote it F 1 in latter expressions. We further consider a complex situation as to let the option compound with succeeding replacement options. P* means a threshold which is optimal to exercise the R & D project. When , the value of the compound option over next interval is:
This means an installed investment could either survive with probability (1 ) dt  or die with probability dt  in next short interval. when , (5) can be expanded as:
can be expanded as:
(1
The respective Bellman equation becomes:
Be noted that (6) and (7) will meet tangentially on P*. F solved from (6) and (7) is the value of a compound option and we denote it F 2 in latter expressions.
Simulations
To illustrate the F 1 and F 2 , we shall exploit an industrial case as the background to keep the simulations 'virtual'. The 'Local Area Network' (LAN) industry in Taiwan was selected due to its high R & D orientation. The LAN industry in Taiwan is eye-catching referring to its annual global share 76.5%, 53%, 90.9% and 84% on NIC, Hub / Switch, SOHO router and WLAN (wireless LAN). We focused on the listed LAN companies and collect their financial and stock parameters from both Taiwan Economic Journal (TEJ) and the website of Taiwan Stock Exchange Corporation (TSEC). Sample period is from 
An Exploration to the Level of Information Cost
Bellalah stressed that the magnitude of information cost is hard to define and proposed an alternative as to collect proxies from derivates markets [3] . We are going to actualize Bellalah's idea to find these proxies. The plausibility of proxies will be tested by the regression analysis:
denotes time.  means the beta coefficient belonging to CAPMi which represents the risk level. Since the higher R&D investment will incur a higher company's risk [4, 5] , we take  as a dependent variable to be regressed and a positive coefficient of is expected.
The financial leverage (Finan), debt-equity ratio (DE), liquidity (LQ) and profitability (ROE) are comprehended as control variables. We let V be divided by contemporaneous sales to eliminate the idiosyncratic scale effect.
 is a function of multi-period R&D value. Be noted the multicollinearity could happen on therefore a polynomial distributed lags (PDL) technique is exploited.
, and . The degree is set to be three since the significance level of remarka
bly descends from degree of four.
Conclusions
Before collecting the proxies of information costs, we need to clarify two issues including what the adequate proxy should be and how the proxy can be collected. For the first issue, we followed Amihud and Mendelson [6] who asserted that the bid-ask spread an adequate proxy of information cost; for the second issue, we followed the Chicago Board Options Exchange (CBOE) disciplines in estimating the volatility index (VIX). Bellalah [3] commented that the information cost is hard to define and, therefore, suggested to find proxies from the derivates markets. However, such an idea was not taken eventually but only artificial numbers instead in Bellalah's simulations. We actualized Bellalah's idea and propose a working frame as to exploit the ways of 
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